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Objectives: Small enterprises have higher exposure to occupational hazards compared to larger enterprises and further, they 
have fewer resources to control the risks. In order to improve the working environment, development of efficient measures is 
therefore a major challenge for regulators and other stakeholders. The aim of this paper is to develop a systematic model for the 
design of tailored intervention programmes meeting the needs of small enterprises. 

Methods: An important challenge for the design process is the transfer of knowledge from one context to another. The concept 
of realist analysis can provide insight into mechanisms by which intervention knowledge can be transferred from one context to 
another. We use this theoretical approach to develop a design model. 

Results: The model consist of five steps: 1) Defining occupational health and safety challenges of the target group, 2) selecting 
methods to improve the working environment, 3) developing theories about mechanisms which motivate the target group, 4) 
analysing the specific context of the target group for small enterprise programmes including owner-management role, social 
relations, and the perception of the working environment, and 5) designing the intervention based on the preceding steps. We 
demonstrate how the design model can be applied in practice by the development of an intervention programme for small en- 
terprises in the construction industry. 

Conclusion: The model provides a useful tool for a systematic design process. The model makes it transparent for both research- 
ers and practitioners as to how existing knowledge can be used in the design of new intervention programmes. 

Keywords: Small enterprises, Intervention, Programme theory, Realist analysis, Construction industry 



Introduction 

It is generally accepted that small enterprises with less than 50 
employees have higher exposure to occupational hazards than 
larger organisations [1]. Small enterprises often have limited 
resources to prioritise these risks and to improve the working 
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environment [2,3], and they often have difficulties in comply- 
ing with legislation [4,5]. Furthermore, it seems that regula- 
tion, control, and campaigns aiming at improving the working 
environment in small enterprises only have had limited effect 
[6,7]. The most important reason for this challenge is the cost 
of reaching out and engaging with small enterprises, both for 
different stakeholders such as labour inspectors and advisory 
services. In addition, other important constraints for small 
enterprises are a lack of trust in public authorities and limited 
resources to follow up on inspections and information material 
[4,5,8]. 

Small enterprises constitute a major challenge for the soci- 
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ety's effort to improve occupational health and safety (OHS) as 
they, on one hand, have extensive needs, and on the other hand, 
are difficult to reach. Regulators, practitioners, and researchers 
have therefore looked into the possibilities of designing support 
programmes which meet the specific needs of small enterprises 
[6,7,9,10]. It is generally agreed that it is necessary to tailor 
support programmes to the specific needs and context of small 
enterprises. However, there are only limited discussions in 
the literature about how to carry out such tailoring. Working 
environment programmes should be evidence based, and it is 
obvious that tailoring must build on the existing knowledge of 
control and prevention of occupational hazards. However, tai- 
loring support programmes is not a simple process as it needs 
to be based on a variety of different sources of knowledge. 
Thus, it is necessary to transfer knowledge from one field to 
another with smaller or larger contextual differences. It is likely 
that the existing knowledge will not fit exactly to the specific 
target group which can be different in terms of size, work tasks, 
socio-economic context, etc. It is therefore necessary, given the 
different circumstances, to make the best judgement about the 
possible effects based on the accessible evidence. 

This paper addresses the challenges of designing interven- 
tion programmes for small enterprises by presenting a system- 
atic model for the tailoring process. The design model includes 
the contextual features which are important to take into consid- 
eration when designing programmes for small enterprises. We 
demonstrate how the model can be applied in practice by the 
development of an intervention programme for musculoskel- 
etal disorders (MSD) in the construction industry as part of a 
nationwide Danish support programme for small enterprises. 
Finally, we discuss the applicability of the model on a broader 
scale. 

Materials and Methods 

This paper uses three methodological approaches. First, we 
build a theoretical model for the design of programmes tar- 
geting small enterprises based on a realist analysis [11,12]. 
Secondly, we review the literature on small enterprises in order 
to outline the characteristics of these enterprises compared to 
larger enterprises. We use the existing reviews [7,10,13] as the 
point of departure, and supplement with new literature identi- 
fied through citations search and targeted search for small en- 
terprise characteristics in social science fields such as business 
and entrepreneur research. We use this review to identify the 
design parameters to include in our model. Thirdly, we apply 
the model on an intervention programme for small construc- 
tion enterprises. In order to do so, we review selected literature 



on the construction industry which focuses on two aspects: 
The first aspect is additional general characteristics of small 
construction enterprises, and the second aspect is literature on 
MSD and related interventions in construction. The analysis of 
the literature is supplemented with interviews with stakehold- 
ers in the construction industry, e.g., experts from employer 
associations, unions, and labour inspectors, as well as owner- 
managers from small construction enterprises. The interviews 
are carried out in order to include practical experience from a 
Danish context. This data is subsequently used for the applica- 
tion of the model on the development of two specific interven- 
tion programmes for small construction enterprises. 

Results 

A model for designing working environment 
programmes for small enterprises 
Interventions always build on assumptions on how and why 
the intervention will work. These assumptions constitute a pro- 
gramme theory for the intervention [14]. We suggest using the 
concept of programme theory together with the realist analysis 
as a framework for the design of tailored support programmes 
for small enterprises. This approach has recently been sug- 
gested as useful in the working environment research [15,16]. 

Realist analysis [1 1,12] focuses on explaining the underly- 
ing mechanisms by which a programme is expected to work 
and the contextual constraints which can hamper or further 
its implementation. The central question in a realist analysis is 
what works, for whom, and under what circumstances? [11,15] 
Such considerations add valuable information to the explana- 
tion of the causes for the outcome of intervention programmes. 

The mechanisms [12] are assumptions about what it is 
that will initiate or trigger changes, and the subsequent actions 
by the target groups in order to implement changes which 
engender the desired outcome. The ways mechanisms work 
depend on the context of the target group. By context, we refer 
to situational opportunities and constraints that affect the oc- 
currence and meaning of organisational behaviour [17]. In a 
workplace setting, the context is constituted by factors which 
can influence the attitude and practice relating to the working 
environment. These factors include national and global policies 
and developments, such as financial markets and regulations, 
as well as norms and values inside or outside the company or 
the sector [16]. 

The same mechanisms may not necessarily work in all 
target groups. It may for instance be quite different mechanisms 
that may lead to a reduction in heavy lifting in the health care 
sector where the main problem is the manual handling of pa- 
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Fig. 1 . A model for the causal chain in the 
programme theory for working environment 
programmes. 



tients; in the construction industry, lifting heavy construction 
materials and heavy equipment is the primary concern. 

Hasle and Limborg [7] have developed a model for reach- 
ing out to small enterprises with intervention programmes. 
The model emphasises the need for inclusion of not only the 
concrete changes of the working environment but also the pro- 
cess in which small enterprises are approached and motivated 
to start a change process. We suggest integrating the realist 
analysis into this model and thereby emphasising the role of 
context and the distinction between the changes in the working 
environment, such as less heavy lifting, as well as the changes 
which allow for the reduction in heavy lifting. The result is a 
simple causal model which is depicted in Fig. 1 . 

The causality of the model can be used to construct a 
stepwise procedure for the design of working environment pro- 
grammes. The idea is to start from the right side of the model 
and subsequently work backwards through the causal chain in 
order to end up with a full designed programme. The design 
procedure therefore has five steps: 

1. Defining the OHS challenges of the target group {health 
outcome). 

2. Selecting methods and solutions that can improve the 
working environment by reducing the exposure and 
thereby producing the intended health outcome (im- 
provement of the working environment). 

3. Developing theories about mechanisms which can mo- 
tivate the target group to initiate change. On the general 
level, there are three main mechanisms: regulation, 
incentives, and information [18] (change process). 

4. Analysing how the specific context of the target group 
may influence motivation and implementation of the 
intervention (context). 

5. Designing the programme which builds on the results 
of the four preceding steps (programme). 

The application of the model must build on the best avail- 
able knowledge. However there will rarely be evidence at hand 
which fits exactly to the working environment problems in 
question and the context of the specific sector. It is therefore 
necessary to transform evidence from one context to another 
and to identify other types of valid knowledge where tradition- 
al evidence is not available. Particularly for small enterprises, 
the available evidence on effective intervention programmes is 



hmited. Therefore, in order to transfer evidence from other con- 
texts into intervention programmes aimed at small enterprises, 
it is of importance to understand the context of small enter- 
prises. In the next section, we analyse the contexts of small en- 
terprises in order to show how the understanding of the context 
can be used to develop design recommendations. 

Context features of small enterprises 
In this section, the focus is on the particular features of small 
enterprises, which constitute the context that must be taken 
into consideration in order to create programme theories for ef- 
ficient interventions aimed at this target group. 

There is no universally recognised definition of small 
enterprises. In this paper, we build on the European Union 
[19], which defines micro enterprises as enterprises having 
1-9 employees, and small enterprises as enterprises having 10- 
49 employees. One important feature of the special context in 
both micro and small enterprises is the ownership and manage- 
ment. Almost all micro enterprises have only one level of man- 
agement, and most of them will be owned by the same person 
who also functions as the manager (the owner-manager). The 
same is most often the case for small enterprises, although there 
can be more than one level of management when the size of 
the enterprises moves towards 49 employees. In the following, 
micro- and small enterprises will be treated as one, and collec- 
tively termed as small enterprises [20]. 

Small organisations which are part of a larger corpora- 
tion, such as supermarkets, petrol stations and bank branches, 
are not to be considered as small enterprises as they can draw 
on the resources from the corporation they are a part of. The 
working environment in such enterprises does not seem to be 
more hazardous than such environment in larger ones [1]. 

The contextual themes, important for designing small 
enterprise programmes, take the point of departure in the fact 
that they are small, which allows the owner-manager, the key 
person, to create close social relations between the owner- 
manager and the employees. This characteristic subsequently 
influences the perception of the working environment. In the 
following paragraphs, we discuss three themes in more details. 

The first theme is the owner-manager role with hmited man- 
agement resources, which is the main difference compared to 
larger enterprises. This difference is the main reason for the 
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high level of occupational hazards as well as for the difficulties 
in the application of systematic working environment con- 
trol measures [7] . Owner-manager's role has been studied for 
decades [3,21,22], and an important result is that the owner- 
manager, to a large extent, takes his or her identity from the 
firm. Owner-managers often have low growth ambitions and 
they prefer personal relations with customers, suppliers, and 
other external actors. 

The second theme is social relations. Relations between se- 
nior management and employees in larger enterprises are to a 
great extent impersonal, whereas small enterprises are marked 
by close personal relations where everybody knows each other 
[23-25]. These personal relations make it possible to create 
informal organisations of work without written procedures 



and to create social obligations toward each other [26-28] . The 
owner-managers feel a certain obligation toward the health and 
safety of his or her employees but also tend to push the respon- 
sibility to the employees [3,29]. At the same time, employees 
have a certain level of solidarity with the firm, which among 
other things limit the inclination to raise controversial issues, 
for instance, issues about the working environment. 

The third theme concerns the perception of the working en- 
vironment. This is one of the many issues for owner-managers 
and it is most often considered to be peripheral compared to 
the necessities of daily operations and the fight for survival of 
the business. The working environment activities therefore tend 
to be unsystematic and have an ad hoc character [2,6,7]. One 
important consequence is that owner-managers tend to under- 



Table 1 . The context features of small enterprises 



Sma 



Small enterprise context 
features 




Owner-manager role 

Limited management 
resources [2,7,29] 



Identity as an entrepreneur 
[3,30-32] 



Low growth ambitions 
[21,33,34] 



Personalised external 
contacts [3,7,35] 

Social relations 

Informal work organisation 
[23-25] 



Social obligations 
[24,25,27,28,30,36] 




Description 



The owner-manager often has to take care of all tasks 
such as sale, billing, planning, personnel, health and 
safety, and purchase of equipment and materials. 

The owner-manager takes his or her identity from the 
business and it is important for the owner-manager to 
appear as a decent person. 

Most owner-managers give priority to personal control 
and therefore, avoid too much growth of the business. 
The return on investment is often not the most impor- 
tant factor as long as the enterprise thrives, yet, cost is 
important. 

The owner-manager prefers personal contact to custom- 
ers, suppliers, officials, and advisors. 



Work functions and personnel policies are not formally 
described but based on direct agreements between 
owner-manager and each individual employee. 

The close relations create psychological obligations to- 
ward each other. Both owner-manager and employees 
often use the family term to describe the firm. 



Perception of working environment 



A peripheral issue [3,7] 



Underestimation of risk and 
overestimation of 
knowledge [2,3,26] 

Ad hoc and retrospective 
approach [2,6,37,38] 



Health and safety of employees is but one small issue 
compared to securing daily operation and survival. 



Owner-managers believe risk is controlled and low due to 
the rare occurrence of injuries, and they therefore believe 
that they have the necessary knowledge to control risk. 

Risks are acted upon when incidents bring them to sur- 
face. Traditional systematic health and safety manage- 
ment is considered unnecessary and bureaucratic. 




Design recommendations 



Strongly restricted use of owner-manager time. 



Application of methods which do not include 
direct or indirect criticism of owner-manager. 



Return on investment in working environment 
improvements is not necessarily the best selling 
point. Direct cost has to be minimised. 



Support provided through trusted personal 
contacts. 



Limited inclusion of written procedures and 
policies in support programmes and utilisation 
of quick decision making. 

Utilisation of the personal dialogue and the 
concern for each other. 



Integration of the working environment into 
other management goals and limited time con- 
sumption. 

Point of departure in already accepted risks and 
transfer of knowledge through trusted partners 
(e.g., other owner-managers or employees). 

New systematic practices built on existing ap- 
proaches with limited formalisation ambitions. 
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estimate risks and overestimate their own knowledge of the 
necessary control measures [3,26]. Moreover, owner-managers 
look for indications from clients, partners, and employees for 
an acceptable standard of the working environment [3] . 

Each of these themes has important implications for de- 
signing support programmes. Table 1 provides a more detailed 
description of the content and the consequences in terms of 
possible design recommendations. 

These general recommendations have to be expanded 
when it comes to designing programmes targeted at small en- 
terprises in a specific sector. We show in the next section how 
the methodology is used to develop intervention programmes 
for the construction industry as part of a Danish support pro- 
gramme for small enterprises. 

Application of the model in the construction 
industry 

The prevention packages 

The Danish government established the Prevention Fund in 
2007 with an annual budget of 50 million EUR in order to re- 
duce wear and tear at workplaces and also to prevent exclusion 
from the labour market. The focus is on the long-term effects 
of physical strain in the musculoskeletal system along with 
psychosocial exposures [39,40]. Small enterprises found the 
application procedure too complicated and the result was that 
almost no small enterprises received support from the Preven- 
tion Fund. 

In order to meet the needs of small enterprises, in 2010, 
the Prevention Fund developed a new strategy called "preven- 
tion packages" which are predefined interventions consisting of 
a specific description and a budget [41]. The prevention pack- 
ages were launched on January 201 1 aimed at the construction 
industry and the elder care sector. Later in 2011 and in 2012, 
other sectors, such as auto repair, passenger transport, cleaning, 
wood industry, and children day care centres, received pack- 
ages. More sectors will be covered during the years to come. 
The budget of the prevention packages consist of financial 
support for salaries and for various auxiliary costs during the 
implementation process. Enterprises apply for support through 
a simple web-based application procedure, and implementation 
of each package is expected to last three to six months. 

It was decided at a political level that the specific content 
of the prevention packages should be based on evidence related 
to a specific sector. The evidence covers research results from 
intervention studies on the specific sectors. Reports and studies 
from the sector as well as quantitative and qualitative data from 
inspections from the Danish Working Environment Authority 
are also included in the evidence base. Additionally, qualitative 



data from workplace visits and experiences from labour unions 
and employers' associations are included in the design process. 

These sources are used to develop programme theories 
as to how prevention packages could work in the target group 
of small enterprises. The sources are used to identify the most 
common OHS problems in the sectors and to select the inter- 
vention methods which can be used to solve these problems. 
They furthermore form the basic understanding of the specific 
context of each sector used for the concrete design of the pre- 
vention packages for each of the sectors. 

The authors of this paper were involved in the develop- 
ment of the prevention packages, and the design model pre- 
sented above was applied in the development procedure. 

The construction industry 

The construction industry serves as an example of how the 
model has been used in the development of the prevention 
packages. The aim was to target enterprises with less than 10 
employees as the construction industry is dominated by enter- 
prises of this size. In addition to the financial support for the 
implementation of the packages, it was also possible to offer an 
adviser from the Working Environment Authority who could 
guide the workplace through the process. The prevention pack- 
ages for the construction industry only focused on MSD due 
to the politically decided frames for the prevention fund even 
though it is recognized that accidents as well as other risk fac- 
tors, such as dust and noise, also constitute major problems 
in this sector. In addition, one of the conclusions drawn from 
Table 1 is the need to target interventions in small enterprises 
toward very concrete issues which are recognized and accepted 
by owner-managers. Tying the prevention packages to a recog- 
nized issue, such as heavy lifting, is therefore important in order 
to make the intervention easy to grasp for the owner-managers 
in construction. 

In regards to the first step of the model, a literature search 
found that the working environment challenges of the construc- 
tion industry include high exposure to physically demanding 
work tasks, such as heavy lifting and carrying as well as awk- 
ward working postures [42-44]. It is also well documented that 
construction workers have a high prevalence of MSD, sickness, 
absence, and early retirement [43,45]. 

Literature on safety interventions in construction is exten- 
sive whereas literature on MSD interventions in construction 
is somewhat more limited [46-49] . However, a literature search 
revealed a number of relevant intervention studies, reviews, and 
conceptual models related to the prevention of MSD among 
construction workers [50-61]. Yet, none of them focussed spe- 
cifically on small enterprises and it is therefore a challenge to 
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adapt the efforts to the context of small enterprises. 

In the second step of the model, which is concerned with 
selecting appropriate methods and solutions, it was necessary 
to use the general knowledge on MSD prevention from other 
sectors, mainly from the manufacturing industry and to trans- 
fer this knowledge to the construction industry. In addition, 
experience from practitioners in the field was also included 
in order to identify the most appropriate solutions. From the 
analysis in the second step of the model, a decision to focus on 
the reduction of heavy lifting using technical equipment and to 
improve planning was made. 

Regarding the third step of the model concerning knowl- 
edge of mechanisms that can motivate the target group to 
initiate change, the overall incentive in the prevention packages 
was the economic support to enterprises, which included com- 
pensation for the working time used for implementation of the 
intervention. One important question in this respect is how to 
secure the improvements are maintained after the cessation of 
economic support. As economic resources are scarce in small 
enterprises, it was important to develop interventions which 
could be sustained for no or very limited additional cost after 
the support ended. In addition, the design of reach out activi- 
ties was also included in this step. Owner-managers of small 
enterprises will rarely be active in searching for new knowledge 
of the working environment [3]. It is therefore necessary to 
use intermediaries, who are entrusted to carry the information 
about the prevention packages to the owner-managers. For the 
construction industry, the promotion of the prevention pack- 
ages has been carried out by labour inspectors in a targeted 
campaign as well as by the employers' associations and unions. 

The general context features of small enterprises, as out- 
lined in Table 1 , also apply to the construction industry. In 
addition, data about the specific context, which refers to the 
fourth step of the model, was collected from studies of small 
enterprises in the construction industry both related to the 
working environment and to other research fields [62-69] . Data 
was also collected from interviews with employers' associa- 
tions, unions, labour inspectors as well as visits to small con- 
struction enterprises. Among the important contextual factors 
are the temporary nature of the work, few facilities at the firm's 
home addresses, a high level of employee discretion, and the 
difficulties in planning the work due to, e.g., limited possibili- 
ties for the owner-manager to control the construction process. 
At construction sites, bigger and stronger stakeholders are often 
represented, and it may be difficult to coordinate many small 
tasks which may lead to delays and a subsequent necessity to 
move staff and materials around. 

In the fifth and final step, the above mentioned results 



serve as the basis for the design process in which the question is 
how to facilitate the next link in the model. Some examples of 
the questions are: Can the use of lifting equipment considerably 
reduce lifting? What kind of assistance will be necessary for en- 
terprises in order to apply lifting equipment on a broader scale? 
How can the idea of lifting equipment be promoted to small 
enterprises? What sector specific context elements should be 
included in the design in order to make successful implementa- 
tion more likely? The result was two prevention packages that 
reflect the occupational hazards and follow the design recom- 
mendations above. The prevention packages developed were 
1) "Heavy lifting and use of technical aids" and 2) "Improved 
planning and coordination". 

The aim of the prevention package "Heavy lifting and use 
of technical aids" was to provide enterprises the knowledge of 
relevant technical aids and how to plan the use of aids in both 
short- and long-term projects. The focus was on the integration 
of technical aids in the daily operations. The package included 
financial support for renting technical aids for try-outs for rel- 
evant tasks for a longer period at construction sites. Specific 
agendas regarding assessment meetings of the try-outs were 
included in the package. 

The prevention package "Improved planning and coordi- 
nation" involved the introduction and implementation of new 
planning tools in order to optimise the process of making offers 
for new projects and the subsequent planning of daily working 
tasks. An important point in the process was the dialogue about 
the preparation of offers between the owner-managers and the 
adviser from the Working Environment Authority. A tool for 
the working environment assessment of offers and work plans 
was prepared for this process. In addition, different tools for a 
more systematic daily planning of work tasks was introduced, 
such as kick-off meetings at the start of new building projects 
and regular toolbox meetings at the construction sites. The aim 
of the package was to reduce physical wear and tear and to im- 
prove cooperation between owner-manager and the employees 
in the enterprise. 

Table 2 outlines how the general design recommendations 
for small enterprises from Table 1 have been utilised for the 
design of the prevention packages for the construction industry. 
For each of the two packages, the general recommendations 
have been transformed to a specific design of the intervention 
which is based on the context of the construction industry. 

The experience from the first year was positive; 145 en- 
terprises received a grant for the prevention package "Heavy 
hfting and use of technical aids," and 49 enterprises received a 
grant for the prevention package "Improved planning and coor- 
dination". A systematic evaluation of the prevention packages 
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Table 2. Design of the prevention packages for the construction industry 

Design recommendations Heavy lifting and technical aids 

Owner-manager role 

Strongly restricted use of owner- Main emphasis on practical application at con- 



manager time. 



Application of methods which do 
not include direct or indirect criti- 
cism of owner-manager. 

Return on investment in working 
environment improvements is not 
necessarily the best selling point. 
Direct cost has to be minimised. 

Support provided through trusted 
personal contacts. 

Social relations 

Limited inclusion of written proce- 
dures in support programmes and 
quick decision making. 



Utilisation of personal dialogue and 
concern for each other. 



Perception of working environment 

Integration of the working environ- 
ment into other management goals 
and limited time consumption. 

Point of departure in already accept- 
ed risks and transfer of knowledge 
through trusted partners (e.g., other 
owner-managers or employees). 

New more systematic practices built 
on the existing approaches with lim- 
ited formalisation ambitions. 



struction sites. 



Use of a traditional risk oriented checklist is 
ruled out. 



Economic support for use of time and renting 
equipment; cost-benefit calculations are not in- 
cluded. 



A personal advisor from the Working Environ- 
ment Authority. 



Most meetings to be held at construction sites 
without written agendas or minute writing. Two 
planning meetings with main conclusions to be 
written on a poster. 



Most decision to be made on the spot at meet- 
ings at the construction sites with the involve- 
ment of employees. 



Use of technical aids which reduce lifting and at 
the same time increase productivity. 



The use of lifting equipment widely recognised. 
The package addresses the likewise accepted 
problem of getting acquainted with new equip- 
ment and adaptation to concrete circumstances. 

Linked to the existing practice of using new 
equipment, and then building new practices 
around more systematic try-outs of equipment. 



Improved planning 



Working environment elements integrated in 

the existing offer preparation. 

Planning meetings to take place at construction 

sites. 

Use of a traditional risk oriented checklist is 
ruled out. 



Economic support for use of time; cost-benefit 
calculations are not included. 



A personal advisor from the Working Environ- 
ment Authority. 



A prepared checklist for assessment of offers. 
Results to be included in offers. No other writ- 
ing. Two planning meetings with main conclu- 
sions to be written on a poster. Other meetings 
at the construction site. 

Main decisions during preparation of offer to 
be made directly in dialogue between owner- 
manager and advisor. Follow-up meetings on 
the spot at the construction sites with the in- 
volvement of employees. 



Improvement of sustainability of the offers by 
assuring that costly working environment mea- 
sures are included. 

Planning difficulties widely recognised - espe- 
cially for small enterprises with limited control 
of construction sites and capacity for planning. 



Linked to the existing practice of writing offers 
to clients, and then building new practices by 
systematically checking the need for inclusion of 
working environment measures. Making exist- 
ing construction site meetings more systematic. 



will be carried out at a later stage. 

Discussion 

The demand for knowledge on evidence-based interventions on 
the working environment is growing, yet, our example from the 
construction industry shows that in spite of an extensive search 
for literature, the desired information is not always available. 
Our review of the literature revealed that the scientific evidence 



on MSB interventions was limited for the specific target group 
of very small (micro) enterprises in the construction industry. 
The challenge was to find a way to use the available evidence 
in order to tailor the prevention packages to small enterprises in 
the construction industry. In order to do so, the realist analysis 
of mechanism and context suggested by Pawson and Tilley 
[1 1,12] has proven to be a useful tool to transfer the rather lim- 
ited scientific evidence into circumstances where it has never 
been tested. Further, knowledge gaps had to be filled with the 
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best judgement of researchers and practitioners in the field. At 
times, we had to move from "known knowns to known un- 
knowns" as Pawson et al. [70] put it, and try to make the best 
judgement about qualified solutions. An example can be the 
use of lifting aids, which has been tested in very different con- 
texts, such as manufacturing and health care but not in small 
construction enterprises. 

Another problem is that there is little intervention research 
aimed at enterprises of this size. One important explanation 
is that it is difficult to design intervention studies which meet 
the methodological standard quality criteria. It is difficult and 
expensive to approach many small enterprises in order to reach 
a suitable population size; they are reluctant to participate in 
time consuming interventions, and many small enterprises have 
a short life span [7]. Most intervention studies are therefore 
aimed at larger enterprises. This point is emphasised by the fact 
that the only systematic review of intervention studies aimed at 
small enterprises found only very few studies which fulfilled the 
quality criteria [10]. It is thus necessary to transfer knowledge 
from other fields to small enterprises in order to prepare quali- 
fied intervention programmes. 

The important point of this paper is that the process of 
transferring knowledge from one field to another and making 
judgements about known-unknowns has to be done in a sys- 
tematic way. It will make the design process transparent and 
thereby make it possible to criticise the design and subsequently 
to learn from the results of the completed intervention. We 
have therefore developed a model for such a systematic design 
process. The model builds on a realist analysis and this is used 
to build the programme theory for mechanisms which should 
make the programme work. However, one of the major con- 
straints for the transfer of knowledge from one field to another 
is that numerous intervention researches do not include proper 
information about the concrete implementation procedure as 
well as the context of the intervention [71,72]. It is therefore 
difficult to judge how a specific intervention could be trans- 
ferred to another context when little is known about how it was 
implemented in the first place. 

In scientific intervention studies, new approaches can 
be tested. Yet, at the societal level, intervention programmes 
aimed at a general application need to be built on the best avail- 
able evidence. However, the concrete evidence will always be 
fragmented. There will be holes of known-unknowns which 
have to be filled in one way or another in order to develop a 
workable programme. Our suggestion is to use a systematic 
model to develop the programme theory for the intervention 
programme. By making a systematic analysis of the context 
and make explicit judgements about the transfer of knowledge, 



it is possible to outline a transparent programme theory which 
can be the subject for critical assessment by researchers and 
practitioners. The principle for the assessment will be the guide- 
fines suggested by Pawson and Tilley [12] on evaluating when 
the programme works, for whom it works, and under what 
circumstances it works. Such an assessment can then be used 
to improve the elements in the programme, or alternatively, to 
abandon the programme if it turns out that the programme 
theory is not working as expected. 

The experience from the development of the preventive 
packages also indicates that by making the design criteria and 
the programme theory transparent, it is possible to design 
rather detailed activities which take the specific context into 
consideration. An example in the prevention packages for the 
construction industry is the approach to overcome resistance 
toward meetings and systematic procedures as a waste of time 
by linking meetings to existing activities already going on at 
the construction sites and already taking place in the process of 
preparing offers to clients. 

The model we have suggested in this paper is based on a 
theoretical analysis of the present knowledge of small enterpris- 
es in general and in small construction enterprises in particular. 
There is therefore a need to test the model in practice. Does the 
actual design of the prevention packages fit to the very small 
(micro) enterprises in construction in such a way that they are 
attracted to the packages and that they are able to implement 
the packages in practice? Another question is whether the 
model can be applied outside the specific context of the politi- 
cally decided Prevention Fund in Denmark which provides 
economic support for small enterprises. There is also a need to 
test the model on other sectors in other countries with different 
intervention contexts. Nevertheless, we believe that the model 
based on a realist analysis provides a possible solution to the 
problem of transferring knowledge from one field to another, 
which is a problem any researcher and professional inevitably 
will confront in the design of an intervention aimed at specific 
sectors in a specific context. 

In conclusion, it can be emphasized that small enterprises 
have higher risk of occupational injuries than larger enterprises 
and they have fewer resources to control the risk. The evidence 
on effective interventions in small enterprises is limited, and it 
is therefore necessary to transform evidence from other con- 
texts into the practical circumstances of the small enterprises in 
order to develop efficient support programmes. 

In order to do so, we have developed a design model for 
this process which is based on a realist analysis. It includes 
the available evidence, which in most cases, have to be trans- 
formed from another context. Furthermore, this model makes 
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it possible to make qualified judgements on how to fill the 
knowledge gaps where traditional evidence is not available. For 
small enterprises, there are large knowledge gaps because most 
intervention research takes place in larger enterprises, and this 
situation is expected to continue in the foreseeable future. 

We have demonstrated how the method can be used in 
the development of a practical intervention programme aimed 
at small construction enterprises, and how the transparency 
opens the possibility for critical discussions and thereby im- 
provements of both design criteria and design conclusions. It 
would be useful to test the method in the development of other 
intervention programmes both for small and larger enterprises. 
Even for larger enterprises in well-researched sectors, a broad 
intervention programme will often meet knowledge gaps which 
have to be filled in a systematic and transparent way. 

It is important for future intervention research that the 
context of the interventions gets described more thoroughly as 
this knowledge is important for the transformation of interven- 
tion evidence into other contexts. 
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